Exposure of the cryptic Arg-Gly-Asp sequence in thrombospondin-1 by protein disulfide isomerase.
Thrombospondin-1 is a matrix protein that inhibits proliferation, motility and sprouting of endothelial cells in vitro and angiogenesis in vivo. One mechanism by which thrombospondin-1 may influence endothelial cell biology is through interaction with the endothelial cell alphav beta3 integrin receptor. This interaction is mediated via a cryptic Arg-Gly-Asp sequence in the C-terminal Ca2+-binding region of thrombospondin-1. Exposure of the Arg-Gly-Asp sequence is controlled by disulfide interchange events in the Ca2+-binding loops and C-globular domain. Limited reduction of thrombospondin-1 by dithiothreitol exposes the Arg-Gly-Asp sequence which can bind to the alphav beta3 integrin receptor and support endothelial cell spreading (X. Sun, K. Skorstengaard, D.F. Mosher, J. Cell Biol. 118 (1992) 693-701). Our aim was to identify possible physiological reductants that can mediate Arg-Gly-Asp exposure. We now report that protein disulfide isomerase, which is known to catalyze disulfide interchange in thrombospondin-1 and change its enzyme inhibitory properties and its binding to monoclonal antibodies, was secreted by bovine aortic endothelial cells and deposited on the cell surface. There was an average of approximately 2.2 fg of protein disulfide isomerase on the surface of a bovine aortic endothelial cell. Treatment of thrombospondin-1 with purified protein disulfide isomerase enhanced adhesion of endothelial cells to thrombospondin-1 in an Arg-Gly-Asp-dependent manner through the alphav beta3 integrin receptor and supported cell spreading. Both Ca2+-depleted and Ca2+-replete thrombospondin-1 were substrates for protein disulfide isomerase. These results suggest that endothelial cell derived protein disulfide isomerase may regulate Arg-Gly-Asp-dependent binding of thrombospondin-1.